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Summary

There is little research published on the ef-
fect ornamentals groundcovers have on soil
health. Soil properties can be manipulated
by groundcover growth habit and irrigation
type. This research was designed to evalu-
ate the effects groundcover form and habit
have on soil moisture and temperature un-
der different irrigation regimes. A bunching
(Liriope muscari ‘Big Blue’) and matting
groundcover  (Sphagneticola trilobata)
were planted in individual plots that were
irrigated by either overhead or micro-irriga-
tion. Soil volumetric water content (VWC)
and temperature were monitored by soil
sensors buried 15cm deep in each plot.

Overhead and micro spray irrigation, along
with groundcover growth habit, affected
soil temperature and soil VWC. Plots with
Wedelia had the largest increase in VWC
during irrigation events, regardless of irri-
gation type. Soil VWC was found to be
lower in planted treatments than fallow
treatments. At each irrigation event, micro
spray showed a greater increase in VWC
when compared to overhead irrigation
across all treatments. However micro spray
irrigation soil VWC decreased at the same
rate for the overhead irrigation. Soil tem-
peratures fluctuations were reduced under
both groundcover species, when compared
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to fallow plots. Irrigation delivery method
was also found to influence soil tempera-
tures. Micro spray irrigation caused a slight
increase in temperature at each irrigation
event, while there was no temperature in-
crease with overhead irrigation events. Or-
namental groundcovers can lower soil

INTRODUCTION

Sustainable practices are growing in popu-
larity for the horticulture industry. Sustain-
able practices should focus on the financial
gains, environmental advantages, and hu-
man enrichment (Doxon, 1996). However,
landscapes are often slower to adopt sus-
tainable practices than production agricul-
ture (Doxon, 1996). With landscapes occu-
pying millions of acres of land in the United
States (Steinberg, 2005), it is critical that
we not only continue to develop sustainable
landscape practices, but we must imple-
ment more of these practices. The lawn is
the ubiquitous in the American landscape,
making up approximately 25 to 40 million
acres of land (Steinberg, 2005). While there
are many practices (reduced pesticide use,
planting native species, water management)
to include in sustainable landscapes - one is
to include is planting and maintaining
ground covers, which support reduced labor
cost and maintenance, lowers water and fer-
tilizer usage, and reduces landscape runoff.
Encouraging the installation of landscapes
that require fewer inputs (e.g., irrigation,
fertilizer, and maintenance) may decrease
negative environmental outcomes (Khacha-
tryan, 2020). Fertilizing lawns can contrib-
ute to non-point pollution, produce algae
blooms, and cause waterway degradation

VWC and temperature through increased
transpiration and shielding solar radiation.
Furthermore, groundcovers mitigate the
rapid fluctuations in temperature creating a
more normalized soil dynamic.

(Campbell et al., 2020). Fertilization mis-
management of urban vegetation represents
a potential source of nutrients that may con-
tribute to water quality impairment (Carey
etal., 2012).

Water movement under different
groundcover management systems (GMSs)
has been well-studied under orchards. Sev-
eral comprehensive reviews assessing the
relative advantages and disadvantages of
various GMSs have emphasized the need
for additional information on the physiolog-
ical, economic, and edaphic impacts of al-
ternative orchard GMSs (Merwin et al.,
1994). These are systems where various
material or vegetation is used to cover bare
soil to prevent erosion, add nutrients to the
soil or cool soil temperature. Many studies
cite groundcovers increasing water infiltra-
tion rates of soil (Folorunso et al., 1992,
Krohn et al., 2005).

Groundcovers have been shown to
reduce high soil temperatures, which factor
into the rates of biochemical reactions and
have strong influence on plant and root
growth (Song et al. 2013). Vegetation cover
has proven to have significant effects on
soil temperature (Michelsen-Correa and
Scull, 2005). Effects of groundcover can-
opies have been studied widely in vineyard
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management systems and orchards. Tem-
peratures were found to be consistently
cooler under a living groundcover system,
Wimmera ryegrass (Lolium multiflorum),
and vetch (Vicia sativa) in vineyards in
South Africa (Van Huyssteen et al., 2017).
Temperatures were also found to be lower
under living mulch systems in vineyards
than under conventional mulch systems.
The groundcover treatments may have re-
duced soil temperatures because of the
evaporative demand of the vegetation
(Bavougian and Read, 2018). One study
found that vegetation heights have an in-
verse relationship to soil temperatures
(Song et al., 2013). Soil temperatures are
lower under grass groundcover systems
than bare soil (Wu et al., 2014).

Cover crops are well studied in pro-
duction agriculture, with vast research
quantifying their benefits on crop produc-
tivity and soil health. However, there has
been little research in documenting the ben-
efits of ornamental groundcover systems
beyond aesthetics and other ecosystem ser-

vices such as pollinator and wildlife support.

However, as landscapes cover such a vast
quantity of land, it is important to quantify
the benefits of ornamental groundcovers on
soil health. Thus, the objective of this ex-
periment was to study the influence of or-
namental groundcover on soil moisture and
temperature. Additionally, this research
aims to understand how the various ground-
cover growth habits (matting vs bunching)
interact with different irrigation (overhead
vs. micro spray) on these dynamic soil
properties to quantify the benefits and de-
velop best practices.

MATERIALS AND METHODS

This research was conducted at the Louisi-
ana State University Agricultural Center

Hammond Research Station located in
Hammond, LA. A 68 m? area plot (4 x 17m)
was prepared for this research. Wherein, the
soil was tilled to a depth of 4 cm and
amended with a locally sourced landscape
mix consisting of pine bark, sand, and dolo-
mitic lime. The plot was divided into 18 in-
dividual 1 m? plots, with half being irri-
gated by overhead sprinklers (Model 15 UH;
U15Q, Rainbird, Azusa, CA) on 1 m risers,
and the other half irrigated via micro spray-
ers (Model XS360TS Adj True Spray,
Rainbird, Azusa, CA) on 30 cm straws. The
plots were irrigated every three days with
overhead irrigation plots receiving 15 min
and micro spray plots receiving 22 min at
each irrigation event. The difference was
determined by calculating the total quantity
of water applied and adjusting irrigation
timing, so each section received the same
volume of water per irrigation event. A
VWC sensor (Teros 12; METERGROUP,
Pullman, WA) was buried in the center of
each plot at a depth of 15 cm to monitor soil
volumetric water content and temperature.
The sensors were attached to a data logger
(CR1000x; Campbell Scientific, Logan, UT)
along with a tipping bucket rain gauge (TR-
5251; Texas Electronics, Dallas, TX). Data
was collected every 10 minutes and hourly
averages were recorded.

The entire research plot was
mulched with pine straw at a depth of 7.5cm.
Within each irrigation system, three ran-
domly selected plots were planted with
wedelia (Sphagneticola trilobata), three
were planted with Big Blue liriope (Liriope
muscari ‘Big Blue’), and the remaining
three were left fallow. The wedelia was se-
lected as a quick growing groundcover that
would spread and entirely cover the surface,
potentially uniformly dispersing water,
while the liriope was selected as a bunching
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groundcover that would potentially channel
water. Each plot was fertilized with 100 g-
controlled release fertilizer (Osmocote Plus
15-9-12, 5-6 months; ICL Specialty Ferti-
lizers, Dublin, OH) spread uniformly across
the entire 1 m? plot. Overhead photos were
collected using a bracket (1 m x 1m) and
stand that ensured the camera was posi-
tioned 150 cm high above the center of the
plots so each photo was taken from the
same height with the entire 1 m? plot within
the frame.

RESULTS AND DISCUSSION

Soil Moisture. Data was collected over a
period of one week, 7/12/2022-7/18/2022.
Soil volumetric water content (VWC)
started rising approximately 45 min after ir-
rigation and reached a maximum approxi-
mately 2 hrs. after irrigation. The VWC
gradually declined over the week with all
treatments (Fig. 1). Although the decline of
the liriope and fallow was relatively uni-
form across the week, the wedelia experi-
enced more pronounced daily moisture de-
pletion, indicating a greater transpirational
reduction of moisture from the soil (Fig. 1).
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Figure 1. The change in volumetric water content over a 7-day period (7/12/22 to 7/18/22)
under wedelia and Big Blue liriope with micro spray and overhead irrigation treatments with

two irrigation events.

The wedelia has a faster rate of growth and
greater canopy coverage than the liriope
(Fig. 2), and thus the wedelia has more bio-
mass to uptake water.

In cropping systems, cover crops reduce
excess soil moisture, and work with the
main crop to uptake more water from within
the root zone (Kahimba et al., 2008).
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Wedelia Overhead Irrigation

Liriope Overhead Irrigation

Figure 2. Comparing the different growth habits of wedelia and Big Blue liriope under over-

head micro spray irrigation.

Overall, the wedelia has the lowest
VWC value on average of all three treat-
ments. The fallow plots had the greatest
VWC value. After the irrigation events,
these wedelia plots experienced the greatest
increase in VWC. Cover crops have been
known to increase water infiltration rates
(Kahimba et al., 2008). The VWC started
rising in the overhead irrigation plots ap-
proximately 30 minutes after the irrigation
event and reaches its maximum within 2
hours (Fig. 1). The irrigation spikes in
VWC were considerably smaller in the
overhead irrigation treatments than the mi-
cro irrigation treatments. This is likely due
to the uniform wetting of overhead irriga-

tion in the soil profile. The micro spray irri-
gation coverage extended only to the edges
of each plot. Even though both overhead
and micro spay irrigation received the same
volume of water, the irrigation distribution
had an impact on VWC. Sprinkler irrigation
is less efficient, and more water is placed
where it is not needed by the plant (Wang,
2000). In the overhead irrigation treatments,
the greatest spike was in the fallow plots.
The fallow plots have no vegetative cano-
pies to deflect the irrigation water, and thus
all water enters the soil profile. Conversely,
the planted plots will not only deflect the ir-
rigation and retard its entry into the soil, but
also allow for evaporation of moisture re-

137 | IPPS Vol. 72. 2022



maining on the foliage. Like the micro-irri-
gation treatment, the wedelia treatment had
the most observable daily reduction in soil
VWC, further indicating increased plant-
water uptake (Fig. 1). The liriope treat-
ments consistently decreased in VWC over
the 7-day period similarly to the fallow
plots.

Soil Temperature. Temperatures in the
micro spray irrigation experienced more
variation between treatments than the over-
head irrigation (Fig. 3). Similar to the soil
moisture values, plots with wedelia have
the lowest temperature overall, while the

fallow plots had the highest soil tempera-
ture. Holmes et al. (2008) showed that max-
imum soil temperature occurs shortly after
solar noon at the soil surface, but lags in
time with increasing depth (Holmes et al.,
2008). In this research, the peak tempera-
tures were consistently measured at 19:00.
Soil temperatures were lowest at around
10:00. During the irrigation events temper-
ature increased slightly and then decreased
soon after (Fig. 3). Water is known to trans-
fer solar heat from the surface as it infil-
trates the soil profile, increasing subsurface
temperatures in response to irrigation
events (Hillel, 2004).
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Figure 3. The change in temperature 15 cm below the soil surface over a 7-day period
(7/12/22 to 7/18/22) under wedelia and Big Blue liriope with micro spray and overhead irri-

gation treatments with two irrigation events.
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The more rapid soil temperature fluctua-
tions in the overhead irrigated plots are
likely a result of the increased water infil-
tration rate in the overhead irrigation sys-
tems. The overhead irrigation is wetting a
larger area than micro irrigation. The tem-
perature mitigating effect of the micro
spray irrigation was likely due to the
smaller irrigation area. Thus, more water
entered the profile under the groundcover,
raising the specific heat of the soil. Soil
temperature is greatly affected by soil water
content (Zhang et al., 2022).

Wedelia had the lowest temperature
overall in the overhead irrigation system.
Wedelia had a denser, closed canopy (Fig.
2) which blocked solar radiation reaching
the soil surface. The fallow treatment had
the highest temperature. The temperature of
the wedelia treatment was similar to the lir-
iope and fallow treatments in the overhead
irrigation plot, than in the micro irrigated
plot (Fig. 3). There may be due to the
smaller droplet size of the overhead irriga-
tion system — and evaporative cooling.
Wherein the dense canopy likely deflected
the water preventing some from entering
the soil. But in addition to wedelia deflect-
ing the water, the temperature was still the
lowest because of the shade of the dense
canopy. Unlike the micro spray irrigation
system, the overhead plots had no observa-
ble soil temperature increases with each ir-
rigation event. The soil profile was wetted
over a larger area, but the wetting front
most likely penetrated less than the micro
irrigation. There was not a large enough in-

flux of water to carry heat below the surface.

In both irrigation systems, soil temperature
increased, and decreases were less extreme
in the planted treatments (Fig. 3). Vegeta-
tive canopies cool the environment by
providing shade (i.e., reducing solar radia-
tion) and by transpiration of water through
leaves (Wu et al., 2014). Furthermore, the
presence of the plants may provide small
breaks in the mulch layer where evapora-
tion (and subsequent evaporative cooling)
may occur. This shading and the increased
plot coverage in the wedelia is likely the
reason be why the wedelia plots had the
lowest temperature in both irrigation sys-
tems.

CONCLUSION

The objective of this study was to determine
if groundcover growth habit and irrigation
delivery method would affect soil moisture
and temperature. Soil moisture and temper-
ature were found to be lower in planted
treatments versus fallow treatments. The ir-
rigation delivery method also influenced
soil temperature, with micro spray irriga-
tion resulting in a more gradual daily flux
than overhead. Groundcover habit also af-
fected both soil temperature and VWC,
with the matting groundcover (wedelia)
shielding the plots from more solar radia-
tion and deflecting more water than bunch-
ing (liriope) groundcovers. Our results can
help support more informed decisions in
residential and commercial landscapes
through improving soil health. Finally, by
incorporating ornamental groundcovers,
there is increased sustainability of land-
scape systems -enhancing the ecosystem of
urban areas.
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